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CLAIMS : 
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(I), ph^maceutically acceptable salts or esters an^ ' 
geometric\and optical Isomers thereof: 




wherein: 
R2 is a purine or 
derivative thereof , 



(I)- 

rrimidine base or aiyanalogue or 
md Z is S, S=0 0/SO2; 



-the process comprisii^g the step 0/ reacting a 
mercaptoacetaldehyde wiVfti a . comp5>(ind having formula 
R^OCH2CHO, wherein ijMHydro^n or a hydroxyl 
protecting group. R-i * A r 



under neutral or basic c 
intermediate of formula { 



;ions to obtain an 
:i) : 






2. The process/according to claim iN. wherein in formula 
(I), R2' is sheeted from the group ctonsisting of: 
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rV' 'A 

■^tr^f^ Y^^r^F^ Y^^M--^- 





wherein 



X is oxygen oV „35lilfur; Y is oxygen y6r sulfur; 
R3 and R4 are i^(i^pendently selecty^d from the group. 



consisting of hyd: 
unsubstituted C-i_6 




'en, hydroxyl, 



-kxyl, or C>,^ 
and substituted or unsubstitute 



mo, substituted or 
enyl of C-i_5 alkynyl, 
C-|_io acyl or aracyl; 
R5 and Rq are indeperfdently^elected from the group 
consisting of hydrogen, halo^n, hydroxyl amino , cyano, 
carboxy, carbamoyl, alkoxyoarbonyl , hydroxymethyl , 
trif luoromethyl , thioary]^^ubst ituted or unsubstituted 
C^^ alkyl or C-,^ alkenyiyor C)^ alkynyl, and substituted 
or unsubstituted C-^.^q §*^yloxy; 
and 



I 
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wherein : 

R7 andXRa are independently selected from /he group 
consistingX of hydrogen, hydroxy, aikoxy,. t)n.ol, 
thioalkyl, Vmino, substituted amino, halogen, cyano, 
carboxy, alkJsxycarbonyi , carbamoyl, subs/tituted - or 
unsubstituted\c-|^ alkyl, or alkenyl, o/t alkynyl, .and 
substituted or Vinsubst ituted C^^io acy^oxy; and 

Rg and R-to arey independent ly selefcted from the group 
consisting of hydrocpan, hydroxy, ^Ikoxy, amino, 
substituted amino ,\/hMogen, azidllo, substituted or 
unsubstituted C^^ ap^l or alk/nyl or alkynyl., and 
substituted or unsUbKt ituted>^-i.-io acyloxy.- 



3. The process according tfo claim 1, wherein R2 is 
selected from" the group ycpnsis ting of: 



20 
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wherein each R 



acted from hydrogen, 



ted from hydrogen, 
substituted or. ' 

bromine , chlorine , 



acetyl, and alkyl groups 

R-12 and R13 are independently 
hydroxymethyl , trif luoromethyl , 
unsubstituted C-|_6 alkyl or al} 
fluorine, and iodine; / 

R-14 is selected from hydrogen, cyano\ carboxy , 
ethoxycarbonyl , carbamoyl/ and thiocaftoamoyl ; and 
each W is independently /selected from h^rogen, bromine, 
chlorine, fluorine, iodine, amino, and hydroxy 1 groups. 



4 . The process 
hydroxyl of the 
converted to a 
inte2rmediate o 




laim 1,, 2 or 3, wherein the 

of formula (XIII) is 

ng . function L to obtain an 



R OCH2 




(XIV) 

wherey^, Rw is hydrogen or R-i , wherein R^ is a hydroxy 
protecting group, and L is a leaving group. 



5yThe process accordYna to claim 4, wherein L is ORz, 
^herein R^ is selected\l^om the group consisting of 
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hyc 



rogen. a substituted or unsubstituted saturated- ori 
unsaVurated alkyl group,- a substituted or unsubstit/ted 
alipha>tic or aromatic acyl group, a substituted o^/ 
unsubsStuted saturated or unsaturated alkoxy ca^onyl 
group, Asubstituted, or„ unsubstituted sulphonyV - 
imidazoli\, a substituted or unsubstituted o^rbonyi 
imidazolide\ a substituted or unsubstituted^liphatic or 
aromatic amm^D carbonyl group, a substitiit/d or . < 
unsubstituted\lkyl imidate group, a sub^ituted or 
unsubstituted sVurated or unsaturated /hosphinoyl , and 
a substituted or\nsubst ituted alipha/ic or- aromatic 
sulphonyl group . 



to. clai 



6 . The process accor 
the step of reacting t 
with a silylated pyrimid 
analogue thereof, in the p' 
produce a compound of the ^^^mula .(IX) 



4, further comprising 
e of formula (XIV) 
purine base or an • 
ence of a Lewis acid to 



interrtuSdiate 



le o 



20 



wherein R2 and R/'have the same meaniJ 
and Z is S . ' 



as in claim 4, 



30 



7. The proce/s according to claim 6, where>^ the sulfur 
of the intatmediate of formula (IX) may opt\.nally be 
oxidized £0 give an intermediate of formula 
Z. is S=gror SO2. ^ 



wherein 



acco^ng to claim 1, 2 . or 3 . wherein the 



8 . Thfe process 

merAptoacetaldehyde i^btained from a 

rcaptoacetaldehyde /irH^ dissolved in an inert 

Ti veiiL . 
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D. Tixt^ piuuoJJJJ a^gQL ' ding to olaim 8; whogoihn faho dinorti 
^solvent is selected from the group consisting of: 
pyridine , toluene and DMSO . 

10\ A process f or. prepa^ring an oxathiolane of fofmula 
( I) \ pharmaceutically acceptable salts or este/s, and 
geometric- isomers thereof, and mixtures of t^se 
isome: 




HOCHj. 




(I) 



wherein : 
R2 is a purii 
derivative tl 
Z is selected 



or pyrimidine b^se or an .analogue or 
and / 
a group 'fconsisting of S, S=0 and SO2; 



20 



-the process compVising/the step of reacting a 
mercaptoacetaldehy^e yith a compound having formula 
-RyOOCCHO, wherein Ry is substituted or unsubstituted 
<^1-12 alJ<^yl or sub/tXtuted or unsubstituted Cg_20 aryl 
to obtain an intermediate of formula (XV) : 



R O. 




11. /The process according £0 dlaim 10, wherein, in the 
fo^ula (I) , R2 is selected frc% the group consisting 





wherein : 

X is oxygen or sulfur; y/Ls oxygen or sulfur; 

R3 and R4 are indepeXde^ly selected from the group 
consisting of hydrogen, l^ydroxyl, amino, substituted or 
unsubstituted C-,^ alkyl/f or C^^ alkenyl or C^^ alkynyl, 
and substituted or un/ubst ituted C^.^o acyl or aracyl ; 

R5 and are ind^^endent^y selected . from the group 
consisting of hydrogen, halogen, hydroxyl, amino, cyano, 



carboxy, carbamo/l, alkoxycarbpnyl , hydroxymethyl , 
trif luoromethylA thioaryl, substiituted or unsubstituted 
alkyl or alkenyl or C^^^lkynyl, and substituted 

or unsubstiy^ted C-i.-io^^y^^^^y' 
and 
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wherein; 

R7 and R3 are 
-consisting of hy< 
thioalkyi, amino 
carboxy, alkoxyca 
unsubstituted C-|^ 
substituted or un 

Rg and R-^q are 
consisting of hydrogen 
substituted amino 
unsubstituted C^_q 
substituted or un 



independent ly 





ted from the group 
Ikoxy, thiol, 
, halogen, cyano, 

substituted or 
, or alkynyl , and 
acyloxy; and 
ected from the group 
Ikoxy, amino, 
substituted, or 
or alkynyl, and 
acyloxy.. 



12. The proce^ according to claim 10, wherein R2 is 
selected f^oyrf the group consistiTig of: 



JO 



20 





N 




Wherein each is independ^tly selected from hydrogen, 
acetyl, aiid alkyl group^"; 

R12 and R13 are independent/y seWted' from hydrogen, 
hydroxymethyl , trif luoro^ethyl , Vbstituted or 
unsubstituted alicy/or alkenyl\ bromine, chlorine,, 

fluorine, and iodine 

Ri4 is selected from/hydrogen, cyano, N^rboxy, 
ethoxycarbonyl , cyfcamoyl, and thiocar^moyl ; and 
each W is indepei^ently selected from hy>^ogen, bromine, 
chlorine, fluorZie, iodine, amino, and hyJi^oxyl groups. 



13. The prooiss accor^ng to claim 10, 11 or 12, further 
comprisingythe step of^onverting the hydroxyl of the 
intermedi^e of formulaJW) to a suitable leaving 
functio/L to obtain ar/ jAUrmediate of formula (XVI) : 



(XVF 



wherein R 
group-: 




ined in claim 10, and L is a leavinjf 



IS 



selected .from the group 



aSsubstituted or 



:ic acyl group 



14 . Ti^^ process according to 
wherein 
hydrogen , 

unsaturated alS^l group , a 
aliphatic or' aro 
unsubstituted sa 
group, a substituted 
imidazolide, a substi 
imidazolide, a substitute 
aromatic amino carbonyl gro 
unsubstituted alkyl imidate gr 



claim 13,' wherein L i/ OR2, 



consisting 



unsubstituted s'c 
substituted or unsi 



a substiti 



itul 



or uns 



aturated a] 



atura^ed or 

stituted 
'ed or 
y carbonyl 
honyl 

or unsubstituted carbonyl 

uted aliphatic or 
substituted or 

4 substituted or 



unsubstituted sul 



r unsubst: 



unsubstituted saturated or unsati 
a substituted or unsubstituted 
sulphonyl group . 



:at 



.ipJ 



ed phosphinoyl , and 
ic or aromatic 



15 . The process a 
comprising the step 
formula (XVI) with a 
thereof, in the prese 
compound of formula 



prding 



fo claim 13 or 14 , further 
feting' the intermediate of 
Lated base or ah analogue 
^a Lewis acid to produce a 



XVII) 




(XVII) 

wherein Z 14 S , and Ry has the same meaning as in claim 
13, and r/ls a purine or pyrimidine base, an analogue 
or deri^tive thereof. 




wherein the 



16. 'Sfi.e prodtess according to claim 15, 
sul/ur of the\&a±;ermediate of formula^ (XVII) may 
oT3«:ionally be 
iJ- ' Uiulu (KVII) 



dized to give an intermediate of 
e^uli'i Q iu 0 0 oi" CO^ J - 



# 



# 
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The pro-T- rr -^^-^^^t tt ^n olaim 1 fi . fiurth n r ■ 
arising the step of reducing the intermediate of _ 



ila {XVI I) to a compound of formula (I). 




- (I) 

wherein: 

R2- is a pur\ne or pyrimidine base or an Analogue or 
derivative thereof; and 

Z is seiectedXf rom- a group consistin/of S/ S=0 and SO2 

18. The process \c6jrding to claii/ 17, further 
comprising the. st^slot: / 

(a) protecting th^V^roxyl gr^P of the compound of 
formula (I) with a-^table protecting function Ri to 
obtain an intermediatX of f9tmula (XIX) : 



RpCh 




R2 



(XIX) 

wherein Ri is selec^ted from ^he group consisting of: 
Ci_i6 acyl, t-but^dimethylsil\l , and t- 
butyldiphenylsil^l ; 

(b) interconver/lng the purine or Vyrimidine - base 
substituent ot analogue- thereof RzNpf formula (XIX) to 
another pyrj^idine or purine base or analogue thereof Rsa 
to obtain /n intermediate of formulaX (XX) : . 



RpCHj- 




(XX) 



a/d 
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{c)remoVLng the protecting function of the • 

intermediSate. of formula (XX) to obtain a compound /f 
formula (Ij 

\ O 




wherein Z is as deipined in claim 13 . 



10 



19. The process accordo^ng to claim 10, /ll or 12 , wherein 
the mercaptoacetaldehyde\is obtained^rom a . . 
mercaptoacetaldehyde dimer X^issolveX in an inert 
solvent . 



20 



20. The process according to c/a\m 19, wherein the inert 
solvent is selected from the y$roup\consisting of; 
pyridine, toluene, and DMSO/ 



21. The process\^cordin/ to claim 10, 11 or 12, further 
comprising the ste^ o§^ 

(a) converting, the h^^^oxyl "of the intermediate of 
formula (XV) to a sy^tai^e leaving function L to obtain 
an intermediate ofXformura (XXI) : 



R O. 




(XXI) 

wherein Ryls substituted or unsubstituted alkyl or 

substitu^d or unsubstituted Cq^20 aryl ; 

(b) con^rting the carboxyl^o a hydroxymethyl function; 
and 

(c) ofrotecting the resulting hydroxymethyl with a 
si^^able protecting function R^ to obtain an 
iintermediate of formula (XXII) : 



30 
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(XXII) 

wherein Ri is selected from the group consistin^of ; 
^1-16 ^cyl, t-butyldimethylsilyl, and t- . 
butyldiphenylsilyl . 



process according to claim 21, 
is selected from the group 
.a substituted or unsubstitutj 
itur^ed alkyl group, a substitute 



whe 



or aromatic acyl group, 



a^ubst 



.tuVed saturated or unsa 



tui^ted a] 



■ein . L is OR^, 
sting of: 
aturated or 
unsubstituted 
tuted or 
Ikoxy carbonyl 
stituted or unsubstituted- sulphonyl 
.de,\ substituted or ^^substituted carbonyl 
de, a\ substituted or/unsubst ituted aliphatic or 

tuted or 

tuted or 
unsaturated phosphinoyl , and 

aromatic 



amino \arbonyl groufp, a substit 



.tu 



ted aliWl ^midat/ group, a 



subst- 



ituted satui( 
Ltuted or ui 
group . 



Ltuted aliphatic 



23. The process acofardhng to claim 21, further 
comprising the st^ of Reacting the intermediate of 
formula (XXII) Xith a s^iylated pyrimidine or purine 
base or an ana/ogue thereof, in the presence of a Lewis 
acid to obtaifa an intermediate of formula (XXIII) 



RpCHj- 



(XXIII)> 

whe/ein R^ is. as defined in claim >21, R2 is 

-imidine base, analogue or derivative thereof, and Z 



a purine or 



■3 0 



• 
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ni. The ^(LnoQGOo gGOording to olaim ^1 , whoroin tho ■ 
interraediaK^ of formula (XXIII) is optionally oxidize4 
to'obtain aA intermediate of formula (XXIII ) wherei/ Z 
is S-0 or S02N 

25; The process ^cording to claim 24, further; 
comprising the steK^ removing the hydroxyybrotecting 
function Ri f rom cotfeoJind (XXIII) to obtair/a compound 
of formula (I) 




wherein Z is S=0, or SO2, anc 
pyrimidine base or an analogue 



is a purine or 
rivative thereof 




wherein the Lewis 
ng of: TMSOTf, 



, wherein the 
consisting of: 



, wherein the 
consisting of: 



further 

(XVI) with a 
obtain an 



10 
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(XXVI) 

wherein hal ik halogen, " and 

b) coupling th^intermediate of formula (XXVI) Vith a 
base or analogue\thereof ' R2 under basic cbndi^ons , to 
obtain an intermediate of formula (XVII) : 

R CO, 




(XVII) 



J 



30 . The process according V^^laimyd9 , wherein said 



halogen is iodine 



31. The process according to d^aim 29, wherein said 
A Lewis acid is TMSI. 



32. The' process according/to claini 29, 30 or 31, wherein 



the R2 base or analogue /hereof is ^ purine 



ag/t 
yhe 



20 



33 1 The process accoyQing to claim 32\^ wherein the 
purine is 6 -chlorop^rine . 



30 



34. Intermediated useful for the production of 
oxathiolane coiroounds, said intermediates\selected from 
the group consisting of: 

trans- 2 - hydybxymethyl - 5 - acetoxy- 1 , 3 - oxathiolWe ; 
cis-2 -beni^Oyloxymethyl - 5 -hydroxy- 1 , 3 -oxathiolVne , 
trans- 2 -l^enzoyloxymethyi- 5 -hydroxy- 1, 3 -oxathioJS^ne^ and 
mixturafe thereof ; 

cis-2X)enzoyloxymethyl-5- (4' ,5' -dichlorobenzoylos^) -1,3 
oxathiolane, trans-2-benzoyloxymethyl-5- (4' ,5' - 
^lorobenzoyloxy) -1, 3 -oxathiolane and mixtures 
lereof; 
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c\s- 2 -benzoyloxymethyl - 5 - trimethylacetoxy- 1 , 3 - 
oxkthiolane, trans-2-benzoyloxymethyl-5- 
tril\thylacetoxy-l,3-oxathiolane and mixtures thei^of; 
cis- 2-1s^nzoyloxymethyl-5 - (2 ' , 2 ' , 2 ' - 

trichloXethoxycarbonyloxy) 1, 3-oxathiolane, tr^s-2- 
benzoyloxXethyl-5- {2- , 2' , 2 ' - trichloroethoxy ^ - ■ 
carbonyioxyW, 3-oxathiolane and mixtures thgteof ; 
cis-2 -benzoyl^ymethyl - 5 -ethoxycarbonyloxy/ 1,3- ^ 
oxathiolane , trLis- 2 -benzoyloxymethyl - 5 - / 
ethoxycarbonyloxVl,3-oxathiolane and rr/xtures thereof; 
cis-2-benzoyloxyme^yI-5-methoxycarboo(Vloxy-l,3- 
oxathiolane, trans- 2Vbenzoyloxymethy/- 5- ■ 

methoxycarbonyloxy-l\-oxathiolane/and mixtures thereof; 
cis-2-benzoyloxymethyl\-acetoxy-/,-3-oxathiolane, trans- 



ioxy 



oxathiolane and 



acetylcytosin-1 ' -yl) -l , 
:ymethyl-5- {N4 ' - 
olane and . mixtures 



3- 



2 -benzoyloxymethyl - 5 -ac6 
mixtures thereof; 
cis-2 -benzoyloxymethyl - 5 ■ 
oxathiolane , trans- 2 -benS 
acetylcytosin-1' -yl) -1/3- 
thereof ; 

cis-2 -benzoyloxymethyl^- (cytosiV-1' -yl) -1,3- 
oxathiolane, trans- 2 -/enzoyloxyme\hyl - 5 - (cytosin-l ' -yl) - 
1, 3 -oxathiolane and/nixtures thereof; 

cis-2-carboethoxy^-hydroxy-l,3-oxa«j^iolane, trans-2- 
carboethoxy-5-hy^oxy-l,3-oxathiolanX and mixtures 

thereof; • 

cis-2-carboet^oxy-5-methoxycarbonyloxy\l' 3 -oxathiolane, 
trans- 2 - carb((^ thoxy- 5 -methoxycarbonyloxV- 1 , 3 -oxathiolane 
and tnixturafe thereof; 

cis-2 - carj^)e thoxy- 5 - acetoxy_- 1 , 3 -oxathiolaW , trans- 2 
carboetl/xy-5-acetoxy-1.3-oxathiolane and^mixtures 

thereof ; 

cis-^-carboethoxy-5- (N4 ' -acetylcytosin-1 ' -^) -1,3' 
oxa/hiolane; 

c/s- 2 -carboethoxy- 5- (cytosin-l • -yl) - 1 . 3 -oxat\iiolane ; 
/is-2-carboethoxy-5- (uracil-l ' -yD -1 , 3 -oxathiVlane ; 
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cis^2 -benzoyloxymethyl-S - (cytosin-1 ' -yl) -1,3- 
oxatKiolane ; . -^^^ 

cis-etWl - 5 - iodo- 1 , 3 -oxathiolan- 2 -carboxvJ<^e , trans- 
ethyl-5-rQdo-l , 3 -oxathiolan-2-carbo:>i^*?ate and mixtures 
thereof ; 

cis -ethyl-5- ( 6^^*>^i^oropuria<^9 ' -yl) -1, 3 -oxathiolan- 2 - 
carboxylate, d^afi^ e>k^l - 5 - (6 ' -chloropurin-9 • -yl) -1/3- 
oxathiolan-2 -capte^j^sLate and mixtures thereof; and 
cis- ethyl -^-^G ' -chloro^rin-7 ' -yl) -1, 3 -oxathiolan- 2 - 
carbo^gfTLate , tz-ans-ethyi\5 - (6 ' -chloropurin-7 ' -yl) -1,3- 
g ^rafahiolan 1 3 oarboKylato ancj miKturoc thoroof i 



ad 



